The effects of the interaction between sym pathetic nerves and prostaglandins in the cerebral circu lation were examined, The hypothesis tested was that inhibition of prostaglandin synthesis by indomethacin would potentiate decreases in CBF caused by sympa thetic nerve stimulation, In anesthetized rabbits, fol lowing administration of either indomethacin (10 mg/kg) or vehicle, CBF was measured with 15 -f.Lm microspheres prior to stimulation and following 3-5 min of electrical stimulation (4, 8, 16 Hz) of both superior cervical ganglia, In the vehicle group, CBF was 33-42 mIlmin/100 g prior to stimulation, Bilateral sympathetic stimulation reduced blood flow to the cerebrum by 12 ± 6% (mean ± SEM ) (p < 0,05 ) at 4 Hz (n = 8), by 20 ± 4% (p < 0,05 ) at 8 Hz (n = 12), and 21 ± 6% (p < 0,05 ) at 16 Hz (n = 11), In the indomethacin group, CBF was 37-48 mIlmin/100
Prostaglandins and related compounds are syn thesized by cerebral arteries and have vasoactive effects (Ellis et aI., 1979; Abdel-Halim et aI., 1980) . However, their importance in the regulation of CBF during physiological conditions is unclear. Although prostaglandins have been reported to participate di rectly in the maintenance of resting CBF and in cerebral vasodilatation during hypercapnia in rats and baboons (Pickard and MacKenzie, 1973; Dahl gren et aI. , 1981) , recent studies were unable to con firm their involvement in these responses in rabbits, cats, and dogs (Wei et aI., 1980; Busija, 1983a; Busija and Heistad, 1983; Jackson et aI. , 1983) . Rather than directly affecting CBF, prostaglandins may play an indirect, modulatory, role in its regu-g prior to stimulation, Bilateral stimulation decreased blood flow to the cerebrum by 7 ± 5% (NS) at 4 Hz (n = 8), by 25 ± 3% (p < 0,05 ) at 8 Hz (n = 6), and by 20 ± 6% (NS) at 16 Hz (n = 6), Decreases in CBF during nerve stimulation were blocked by prazosin, an a-adren ergic antagonist. In additional experiments, cerebral vas cular constrictor responses to hypocapnia were found to be similar in the vehicle and indomethacin groups. This study provides evidence that sympathetic nerves can de crease CBF substantially even at low stimulation fre quencies, Further, results of this study indicate that pros taglandins do not attenuate the effects of sympathetic stimulation on the cerebral circulation, Key Words: Ce rebral blood flow-Indomethacin-M icrospheres Sympathetic nerves.
lation. Cerebral arteries are supplied richly by sym pathetic nerves (Nelson and Rennels, 1970; Peerless and Yasargil, 1978) , and prostaglandins released near nerve endings during activation of sympathetic nerves could modulate cerebral vasoconstriction. Prostaglandins are synthesized and released by or near nerve endings during activation of sympathetic nerves, and appear to attenuate vasoconstrictor re sponses in several organs. For example, the blockade of prostaglandin synthesis by cyclooxy genase inhibitors results in augmented vasocon strictor responses during sympathetic nerve stimu lation in kidney and spleen (Ferreira and Moncada, 1971; Malik and McGiff, 1975; Oliver et aI., 1981) . Only one previous study has examined this rela tionship in the cerebral circulation, and the results are paradoxical. Beausang-Linder (1982) reports that indomethacin, rather than augmenting re sponses, blocked decreases in CBF during sympa thetic nerve stimulation in rabbits. Limitations of that study were that sympathetic nerves were stim-ulated at only one frequency and sympathetic ef fects were examined only in whole cerebrum and cerebellum. In addition, Beausang-Linder (1982) stimulated sympathetic nerves on one side only. Since bilateral sympathetic stimulation reduces CBF more than unilateral stimulation (Busija, 1983b; Busija and Heistad, 1984) , it is possible that the modulation of sympathetic effects by prosta glandins is more apparent under these more intense conditions.
The purpose of this study was to determine whether the release of endogenous prostaglandins during sympathetic nerve stimulation modulates ce rebral vasoconstriction. The hypothesis tested was that inhibition of prostaglandin synthesis by indo methacin would potentiate decreases in CBF during bilateral sympathetic nerve stimulation. Also ex amined was the nature of the neurotransmitter re leased by sympathetic nerves supplying cerebral ar teries. In rabbits, the species used in the present study, it has been reported that a-adrenergic blockade does not reduce contractions in the basilar artery to transmural nerve stimulation in vitro, ex cept perhaps in the early phase (Lee et aI. , 1976 (Lee et aI. , , 1980 . Since the modulation of vasoconstriction during sympathetic nerve stimulation may involve an interaction between prostaglandins and norepi nephrine release (Hedqvist, 1969) , the effects of prazosin, an a-adrenergic antagonist, on sympa thetic vasoconstriction in the cerebral circulation were examined. The hypothesis tested was that pra zosin would reduce cerebral vasoconstriction during sympathetic nerve stimulation.
METHODS
Fifty-one rabbits (3.9-4. 8 kg) were anesthetized ini tially with sodium thiopental (40-60 mg/kg), and anes thesia was maintained by the administration of a-chlo ralose (40-5 0 mg/kg). Local anesthesia was infiltrated into the skin prior to incisions. The rabbits were intubated and ventilated with room air and supplemental 02' Poly ethylene catheters were inserted into the left ventricle via the right axillary artery (for injection of microspheres), left femoral vein (for injection of fluids and drugs), left femoral and left axillary arteries (for withdrawal of ref erence blood samples), and right femoral artery (for blood pressure recording and blood sampling). Both superior cervical ganglia were exposed, the preganglionic fibers were crushed, and bipolar electrodes were placed around each ganglion.
Measurement of CBF
Radioactively labeled microspheres, 15 ± 1. 5 f.Lm (mean ± SD) (New England Nuclear, Boston, MA, U. S. A. ), were injected into the left ventricle over a 20 to 30 s period, and the injection line was flushed with 5-7 ml of saline. The number of microspheres injected each time ranged from 225 ,000 to 450, 000. The nuclides used
were 46SC, 95Nb, 103Ru, 1l3Sn, 51Cr, 57CO, and 1530d (a minimum of two and a maximum of six nuclides were used in any single experiment). The order of administra tion of labeled microspheres was randomized. With drawal of paired reference blood samples at 1. 03 mllmin began prior to microsphere injection and continued for 90 s afterward. The adequacy of mixing of microspheres in the left ventricle was evaluated by comparing the number of microspheres in the withdrawal samples from the two arteries. The mean difference was <5%, and the corre lation coefficient for the paired comparisons was 0. 98 (p < 0. 05 , n = I31 comparisons). (In five blood flow deter minations, technical problems prevented reliable sam pling at two sites. ) Thus, excellent mixing of micro spheres took place in the left ventricle.
After the animal was killed, the brain and samples of the masseter muscle were weighed and placed into counting vials. Brain samples were classified as total ce rebrum, cerebral gray matter (sensory, parietal, and oc cipital areas), cerebral white matter (corpus callosum and centrum ovale), cerebellum, diencephalon-mesenceph alon, pons, and medulla.
Tissues were counted in a 2-in well-type ),-counter. Blood samples were divided into aliqouts so that counting geometry was similar to tissue samples. The energy win dows used were 46SC (840-1,240 keY), 95Nb (710-810 keY), I03Ru (460-560 keY), 1l3Sn (370-440 keY), 51Cr (280-35 0 keY), 57CO (100-15 0 keY), and 1530d (70-170 ke V). Nuclide separation was performed using standard methods for differential spectroscopy (Rudolph and Heyman, 1967) .
CBF was calculated from the equation: CBF = CB x 100 x RBFlCR, where CBF is in units of mllmin/l00 g, CB is counts/g brain, RBF is the reference blood flow (rate of withdrawal of blood samples from reference ar teries) in ml/min, and CR is counts in the reference ar terial blood samples. Cranial muscle blood flow was de termined in a similar manner. The average of the two paired blood samples was used in the calculation of blood flow.
Experimental protocols
Effects of vehicle and indomethacin on CBF during sympathetic stimulation. These experiments were de signed to determine whether indomethacin potentiates cerebral vasoconstriction during sympathetic nerve stim ulation. Thirty minutes following the administration of either 10 mg/kg indomethacin trihydrate (water soluble; Merck and Co. , Rahway, NJ, U. S. A. ) dissolved in 20 ml saline or only 20 ml saline (vehicle group), CBF was mea sured during control and after 3-5 min of bilateral stim ulation of the superior cervical ganglia (10 V; 2. 5 ms; 4, 8, or 16 Hz) (n = 26). From two to six CBF determina tions were made in each animal. The order of presenta tion of the stimulation frequency was randomized. At the onset of stimulation, arterial blood pressure initially fell but returned to pre stimulation levels by 30 s. Arterial pressure then tended to rise further in many animals, but was prevented from doing so by the withdrawal of several milliliters of venous blood. Microspheres were not in jected until arterial pressure had been stabilized for at least 1 min, usually 3-5 min after the start of nerve stim ulation. In preliminary experiments, sympathetic effects on CBF were found to be constant over this period. At least 10 min was allowed to pass between each paired measurements of CBF during control and stimulation.
Arterial blood pressure and gases were determined at the time of each CBF measurement. At the conclusion of nerve stimulation, the shed blood was returned to the animal.
The dose of indomethacin used was based on a pre vious study by the author (Busija, 1983a) . In anesthetized rabbits, in which a cranial window was placed over the cerebral hemispheres, the topical application of 75 and 150 fLg/ml of arachidonic acid dilated pial arteries by 35 and 45 %, respectively. However, following intravenous administration of 10 mg/kg indomethacin, this dilatation was inhibited by -90% without affecting cerebral vaso dilatation during hypercapnia.
Effects of indomethacin on CBF during hypocapnia.
These experiments were performed to examine whether indomethacin has effects on cerebral vessels independent of the blockade of prostaglandin synthesis, which would limit cerebral vasoconstriction. In 10 rabbits, 5 of which received 10 mg/kg indomethacin intravenously in 20 ml saline and 5 of which received only this volume of saline, CBF was measured during normocapnia and following 6-13 min of hypocapnia (mean, 9 min for each group). Hy pocapnia was induced by increasing the tidal volume and respiratory rate on the respirator.
Effects of a-adrenergic blockade on CBF during sym pathetic stimulation. These experiments were performed to examine if a-adrenergic blockade prevents sympa thetic vasoconstriction. In five rabbits following the ad ministration of prazosin (0.5 mg/kg i. v.) (Pfizer Labora tories, New York, NY, U.S.A.) dissolved in 30-40 ml saline, CBF was measured during control and after 3-5 min of bilateral stimulation (8 Hz). In addition, CBF was measured during hypocapnia. Two of these rabbits were prepared as described previously. However, prazosin re duced arterial blood pressure substantially from control levels. To circumvent this effect, three additional rabbits were prepared in the following fashion: Following intu bation and insertion of arterial and venous femoral cath eters, a thoracotomy was performed. A catheter was in serted into the left atrium, and a ligature was placed loosely around the thoracic aorta. The tip of the femoral arterial catheter projected above this ligature and was used to measure arterial pressure. Catheters were in serted into right and left axillary arteries for withdrawal of reference blood samples. The superior cervical ganglia were isolated and stimulated at 8 Hz as described above. Following the infusion of prazosin, the ligature was tight ened to maintain arterial pressure at approximately con trol levels. Arterial blood gases were maintained constant by decreasing the respiratory frequency during aortic constriction.
Statistical analysis
Arterial blood gases, blood pressure, regional CBF, and cranial muscle blood flow were analyzed for each stimulation frequency using a factorial design of a re peated-measures analysis of variance (ANOVA) [design was composed of two groups (vehicle vs. indomethacin or vehicle vs. prazosin) x two treatments (prestimulation vs. stimulation or normocapnia vs. hypocapnia)]. In ad dition, in the experiments involving prazosin, a one-way ANOVA, comparing values obtained during prestimula tion, stimulation, and hypocapnia, was used. If the F value was significant, then the Student-Newman-Keuls test was performed. A log transformation was performed if necessary to satisfy assumptions concerning homoge neity of variance and normality of distribution. An a-level of p < 0. 05 was used in all statistical tests. Values are presented as means ± SEM of raw values or as percent change [(prestimulation -stimulation) 7 prestimula tion].
RESULTS

Effects of vehicle and indomethacin on CBF during sympathetic stimulation
In the vehicle group, bilateral stimulation at 4 Hz decreased blood flow to the cerebrum (12 ± 6%), cerebral gray matter (19 ± 6%), and cerebellum (24 ± 6%) ( Table 1 ; Figs. 1 and 2). Stimulation at 8 Hz reduced blood flow to the cerebrum (20 ± 4%), gray matter (23 ± 5%), diencephalon-mesenceph alon (20 ± 6%), pons (21 ± 4%), and cerebellum (16 ± 4%). Stimulation at 16 Hz reduced blood flow to the cerebrum (21 ± 6%), gray matter (27 ± 6%), diencephalon-mesencephalon (20 ± 5%), pons (29 ± 3%), and cerebellum (15 ± 5%). Blood flow to cranial muscle was nearly abolished at all three stimulation frequencies (Table 1) .
In the indomethacin group, bilateral stimulation at 4 Hz decreased blood flow to the cerebral gray matter (17 ± 9%) ( Table 2 ; Figs. 1 and 2) . Stimu lation at 8 Hz decreased blood flow to the cerebrum (19 ± 3%), gray matter (24 ± 6%), and pons (21 ± 8%). Stimulation at 16 Hz decreased blood flow to the gray matter (28 ± 5%) and pons (19 ± 11%). Blood flow to cranial muscle was decreased at all three stimulation frequencies ( Table 2) .
Comparison of responses to nerve stimulation in dicated that in no instance was the decrease in re gional CBF during sympathetic nerve stimulation greater in the indomethacin group compared with the vehicle group.
Effects of vehicle and indomethacin on changes in CBF during hypocapnia
In the vehicle group, hypocapnia reduced blood flow to the cerebrum (33 ± 2%), cortical gray matter (44 ± 8%), diencephalon-mesencephalon (42 ± 5%), pons (42 ± 4%), medulla (42 ± 4%), and cerebellum (37 ± 3%) ( Table 3 ; Fig. 3 ). In the in domethacin group, hypocapnia reduced blood flow to the cerebrum (37 ± 5%), cortical gray matter (35 ± 2%), diencephalon-mesencephalon (36 ± 4%), pons (35 ± 8%), and cerebellum (21 ± 5%). The decreases in blood flow to cerebellum and medulla, but not to cerebrum, cortical gray and white matter, diencephalon-mesencephalon, or pons, during hy pocapnia were greater in the vehicle compared with the indomethacin group. Following administration of prazosin, bilateral stimulation at 8 Hz did not reduce blood flow to the cerebrum, cortical gray matter, cerebral white matter, pons, medulla, or cerebellum (Table 4 ; Fig.  4 ). In contrast, sympathetic stimulation reduced cranial muscle blood flow. During hypocapnia, blood flow was reduced to the cerebrum, cerebral white matter, diencephalon-mesencephalon, and medulla. Reductions in blood flow during sympa thetic stimulation to the cerebrum, cerebral white matter, pons, medulla, and cerebellum were greater in the vehicle group than in the prazosin group.
DISCUSSION
In these studies, bilateral activation of sympa thetic nerves reduced CBF in anesthetized rabbits. However, the inhibiton of prostaglandin synthesis by indomethacin did not potentiate cerebral vaso constriction during sympathetic nerve stimulation. 42 ± 6 31 ± 4" 33 ± 4 24 ± I" 50 ± 8 37 ± 5" 45 ± 6 30 ± 2" 24 ± 4 13 ± 2 20 ± 4 16 ± 2 46 ± 9 35 ± 4" 38 ± 5 28 ± 2" 41 ± 6 32 ± 5" 36 ± 4 25 ± 3" 50 ± 9 40 ± 6 38 ± 3 32 ± 3 60 ± 8 48 ± 5" 52 ± 5 43 ± 3"
Thus, it appears that endogenous prostaglandins do not play an important role in the regulation of CBF under these conditions. An additional finding was that the intravenous administration of prazosin blocked sympathetic vasoconstriction in the brain.
Thus, it appears that norepinephrine is the neuro transmitter involved in this response. An unexpected finding from the present study was that stimulation of sympathetic nerves at 4 and 8 Hz reduced CBF substantially during normo capnia/normotension in rabbits. Other studies in rabbits have found that such low stimulation fre quencies reduce only blood flow to caudate nucleus substantially (Seylaz et al. , 1977; Beausang-Linder and Hultcrantz, 1980; Sadoshima et aI. , 1981; Baumbach and Heisted, 1983) . One reason for the difference in findings is that sympathetic nerves were stimulated bilaterally in the present study but unilaterally in the others. We have found previously that during profound cerebral vasodilation caused by hypercapnia, the bilateral electrical activation of sympathetic n�rves decreased CBF more than did unilateral activation in cats (Busija and Heistad, 1984) . In addition, in preliminary studies in rabbits, bilateral sympathetic stimulation reduced CBF more than unilateral stimulation during normo capnia (Busija, 1983b) . Of potential concern in these experiments was that sympathetic vasoconstriction might not be con stant over the course of the measurements. Seylaz et al. (1977) have reported that unilateral sympa thetic stimulation at 2-20 Hz reduces caudate blood flow initially by 20%. However, this effect is tran sient, so that despite constant stimulation, blood flow returns to prestimulation levels by 2 min. Ap parently, this cerebral vascular" escape" occurs only in caudate nucleus. We found previously that unilateral sympathetic stimulation at 10-20 Hz ini tially reduced blood flow modestly to cortical gray matter and caudate nucleus, but during prolonged stimulation of up to 5-min duration, blood flow to caudate, but not cortical gray matter, returned to pre stimulation levels (Marcus et al., 1982) . Similar findings have been reported by Beausang-Linder and Hultcrantz (1980) for the rabbit, in which blood flow to the cerebrum was reduced by 5% at 15-25 s and by 7% after 5 min of unilateral stimulation. Folkow (1951) has suggested that the physiolog ical range of activation frequencies for sympathetic nerves supplying blood vessels encompasses up to 6 Hz. Results from the present study provide strong evidence that sympathetic nerves may play a sig nificant role in the regulation of CBF under normal conditions. Earlier reports indicate that reflex ac tivation of sympathetic nerves has significant ef fects on cerebral vessels during hypercapnia (Busija and Heistad, 1984) and hypoxia (Busija, 1984) in rabbits.
In the present experiment, bilateral stimulation reduced blood flow subtantially to caudal as well as rostral areas of the brain. We previously found that in anesthetized cats during hypercapnia, bilateral electrical stimulation of sympathetic nerves re duced blood flow to the brainstem almost as much as to the cerebrum (21 vs. 30%, respectively) (Busija and Heistad, 1984) . In rabbit (Purdy and Bevan, 1977; Lee et al. , 1980) as well as cat (Nielsen and Owman, 1967) , arteries in both the rostral and caudal areas of the brain are supplied by sympathetic fibers originating from the superior cervical ganglia, although the relative density of in nervation may be less in the latter areas. a-Adrenergic blockade by prazosin essentially abolished sympathetic constrictor effects on the ce rebral circulation in rabbits. It has been suggested that prazosin is a specific antagonist for postsyn aptic a-adrenergic receptors of the type-1 variety and lacks affinity for presynaptic receptors (Cam bridge et al. , 1977) . The present findings differ sub stantially from in vitro experiments using isolated cerebral arteries from rabbits. For example, neither phenoxybenzamine, phentolamine, or tolazoline re duced contractions of rabbit basilar artery segments to transmural nerve stimulation, except perhaps in the early phase (Lee et al. , 1976 (Lee et al. , , 1980 . It is unclear which features of the experiments account for these differences.
In contrast to its effects on the cerebral circula tion, prazosin did not prevent muscle blood flow from decreasing significantly during nerve stimula tion. Differences in the effects of adrenergic blockade may be due to the stimulus-response re lationships of the respective circulations as well as the magnitude of the responses. Sympathetic effects on muscle blood flow are near maximal at 3 Hz (Baumbach and Heistad, 1983) , whereas effects on Values are means ± SEM (n = 5 for each group). a p < 0.05, compared with normocapnia.
Vehicle the cerebral circulation are not maximal until 8 Hz (present study). In addition, sympathetic nerve stimulation typically reduces muscle blood flow by �90%, whereas CBF is reduced by 30% at the most. Thus, blockade of a-adrenergic receptors would be expected to attenuate responses in the cerebral circulation more than in the muscle circu lation. Cerebral arteries have large pools of phospho lipid-bound arachidonic acid and can produce po tentially vasoactive prostaglandins (Ellis et aI. , 1979; Abdel-Halim et aI. , 1980) . The role of pros taglandins in the regulation of CBF has been con troversial. A number of investigators have reported that inhibition of prostaglandin synthesis, usually by administration of indomethacin, reduces CBF by 30-50% during normocapnia, and greatly atten- uates cerebral vasodilatation during hypercapnia in adult animals such as rats and baboons (Pickard and MacKenzie, 1973; Dahlgren et aI., 1981) . However, recent studies have demonstrated that the admin istration of indomethacin or other cyclooxygenase inhibitors does not affect the cerebral circulation during normocapnia or hypercapnia in awake adult rabbits and anesthetized adults cats and dogs (Wei et aI., 1980; Busija, 1983a; Busija and Heistad, 1983; Jackson et aI., 1983) . Thus, it appears unlikely that prostaglandins are involved in these responses in adult cats, rabbits, and dogs. Differences in find ings by various investigators may involve a species difference in the effects of indomethacin on the ce rebral vasculature (Busija, 1983a) . It has been suggested that in addition to affecting vascular tone directly, prostaglandins may modu late sympathetic constrictor effects on arteries. This evidence comes from three types of experi ments. First, the exogenous infusion of prosta glandin E2 decreases, and the inhibition of endog enous synthesis of prostaglandins by indomethacin increases, levels of norepinephrine in venous ef fluent from isolated spleen, heart, and kidney (Hedqvist, 1969; Hedqvist et aI. , 1970 Hedqvist et aI. , , 1971 Sam uelsson and Wennmalm, 1971; Frame and Hedqvist, 1975) . Second, sympathetic nerve stimulation re leases a prostaglandin-like substance into the splenic and renal venous effluents (Ferreira and Vane, 1967; Dunham and Zimmerman, 1970) . Third, the inhibi tion of prostaglandin synthesis augments vasocon striction during sympathetic nerve stimulation in spleen and kidney (Ferreira and Moncada, 1971; Malik and McGiff, 1975; Oliver et aI., 1981) . How ever, contrary evidence is also available. For ex ample, several investigators have found that the in- hibition of prostaglandin synthesis does not in crease norepinephrine overflow during sympathetic stimulation in spleen or kidney (Dubocovich and Langer, 1975; Oliver et aI. , 1981) or increase va soconstriction during nerve stimulation in spleen, kidney, or hindquarters (Needleman et aI. , 1974; Dubocovich and Langer, 1975; Imaizumu et aI. , 1976) . Only one previous study has examined the interaction between prostaglandins and sympa thetic nerves in the cerebral circulation, and the results are paradoxical. Beausang-Linder (1982) found that pretreatment with indomethacin elimi nated sympathetic effects on CBF in anesthetized rabbits. In control animals, unilateral sympathetic stimulation decreased blood flow to the cerebrum by 5-7% (Beausang-Linder and Hultcrantz, 1980) . However, following the administration of indometh acin, unilateral nerve stimulation did not decrease blood flow to the cerebrum (Beausang-Linder, 
1982
). In the present study, administration of in domethacin (10 mg/kg) did not potentiate cerebral vasoconstriction during sympathetic nerve stimu lation in anesthetized rabbits. It has been found pre viously by the author that this dose of indomethacin results in substantial blockade of endogenous pros taglandin synthesis from cerebral vessels and/or tis sues stimulated by exogenous arachidonic acid. In anesthetized rabbits, topical application of 75 and 150 f.Lg/ml of arachidonic acid dilated pial arteries by 35 and 45%, respectively (Busija, 1983a) . How ever, following intravenous administration of 10 mg/ kg indomethacin, this dilatation was virtually abol ished without affecting cerebral vasodilation during hypercapnia. Similar findings have been made in anesthetized cats and dogs (Wei et aI. , 1980; Busija and Heistad, 1983; Jackson et aI., 1983) . In addi tion, administration of indomethacin had minimal effects on cerebral vasoconstriction during hypo capnia, especially in cerebrum, cortical gray matter, and diencephalon-mesencephalon. Therefore, it is unlikely that endogenous prostaglandins indirectly affect cerebral vascular responses by attenuating the effects of sympathetic nerve stimulation. One possible explanation for our finding that the cere bral circulation differs from several other regional circulations concerns the width of the synaptic cleft. In rabbits, the width of the basilar artery syn aptic cleft is 2,600 f.Lm, considerably larger than that of ear, saphenous, and pulmonary arteries (Bevan et aI. , 1980; Lee et aI., 1980) . Negative feedback inhibition of transmitter release has been shown to exert a far greater effect in arteries with relatively narrow synapses compared with those with wide synapses (Bevan et aI., 1980) .
In summary, bilateral stimulation of sympathetic nerves at 4, 8, and 16 Hz decreases CBF in nor mocapnic, anesthetized rabbits. In addition, blockade of prostaglandin synthesis by indometh acin does not potentiate this response. The results provide evidence that sympathetic nerves may play an important role in the regulation of CBF under these conditions, but that prostaglandins do not modulate sympathetic effects on the cerebral cir culation.
